ABSTRACT. By establishing a connection between the sigma polynomial and the homomorphism polynomial, many of the proofs for computing the sigma polynmial are simplified, the homomorphism polynomial can be identified for several new classes of graphs, and progress can be made on identifying homomorphism polynomials.
I INTRODUCTION.
Throughout this paper, a graph will refer to a simple graph, and for a given graph G, let G L be the graph obtained by inserting an edge between two non-adjacent vertices, let G R be the graph obtained by obtained by contracting the edge inserted in G L.
Thus G G L + G R is the standard decomposition of G used for obtaining the chromatic polynomial of G. Further, let Gp be the insertion of a pseudo-edge between two non-adjacent vertices (pictorially, a pseudo-edge is a dashed edge between the two vertices: we will interpet this to mean that the vertices are still non-adjacent, but A homomorphism from G onto a graph G' is a mapping # from V(G) onto V(G') such that if vertices u n = da=n in G, then #(u) and #(v) are adjacent in G'. Bari, [i] , showed that the set of all homomorphic images of G, h(G), can be found by using the recursion h(G)
h(Gp) u h(GR), (i.i) which terminates when each graph is pseudo-complete. We find the set of homomorphic images of G by ignoring the pseudo-edges in these graphs.
For a (p, (2) (1.9)
As our examples illustrate, there is a connection between the homomorphism polynomial and the sigma polynomial. By utilizing their relationship to the chromatic polynomial we obtain the following theorem. By utilizing this theorem, we can obtain many of the computational formulas for (G; s) from those given for h(G; x,y). We will do this in section 2. Further, the work done on characterizing graphs with certain sigma polynomials will further the classification process for homomorphism polynomials. We will investigate these processes in sections 3 and 4.
REDUCTION THEOREMS.
A wide variety of reduction and characterization theorems concerning homomorphisms appear in Girse, [4] . We h(Gkp;
x,y) (x2y)h(Gk_l; x,y). In this section, we will use the fact that if h(x,y) is the homomorphism polynomial of some graph, then h(s,l)s -X is the sigma polynomial of the same graph, and the fact that a graph G has a sigma polynomial of the form We obtain the following theorems by generalizing similar results concerning sigma polynomials.
From Theorem 5 in Xu, [7] , we can get the following bounds on the coefficients of h(G; x,y). where {pP-i} is a Stir ling number of the second kind.
We introduce the following graphs, first defined by Frucht and Giudici in [3] , to obtain a characterization of certain homomorphism polynomials. Frucht and Giudici, [3] , and Li and Whitehead, [6] , concerning these graphs and quadratic sigma polynomials, we obtain the following theorem, with the specific polynomials found by direct computation. Other characterizations of quadratic sigma polynomials found by Dhurandhur, [2] , Korfha-. [5, n Mu, [7] , can be generalized for homomorphism polynomials. For example, we can obtain the following theorem. Results similar to these can be generated for homomorphism polynomials of the form xPym + Pp-l(Y)XP-I + Pp-2 (y)xp-2 + cxP-3 by generalizing the related work by Dhurandhur, [2] .
(4.7)
